Infrared spectra of carbon monoxide complexes of indoleamine 2,3-dioxygenase and L-tryptophan 2,3-dioxygenases. Effects of substrates on the CO-stretching frequencies.
Carbonmonoxy indoleamine 2,3-dioxygenase from rabbit small intestine exhibited two CO stretch bands at 1953 and 1933 cm-1 with half-band widths (delta v 1/2) of both approximately 15 cm-1. Upon addition of an excess amount of L-tryptophan, the substrate, the spectrum changed into that with an intense single band at 1902 cm-1 with the delta v 1/2 of 15 cm-1. Carbonmonoxy L-tryptophan 2,3-dioxygenase of Pseudomonas acidovorans in the absence of L-tryptophan showed a fused CO stretch band which consists of two components at 1965 and 1958 cm-1 (delta v 1/2 for the fused band; 25 cm-1), which was converted into a sharp single band at 1968 cm-1 (delta v 1/2; 10 cm-1) upon addition of excess L-tryptophan. On the other hand, CO complex of rat liver L-tryptophan 2,3-dioxygenase in the absence of L-tryptophan gave a spectrum with a poorly defined peak around 1961 cm-1. By the addition of L-tryptophan, the spectrum changed into that with two distinct bands at 1972 and 1920 cm-1 (delta v 1/2; 6 and 13 cm-1, respectively). These spectra were insensitive to pH in a range where the enzymes were not denatured (neutral to near pH 9). The infrared spectra of the carbonmonoxy enzymes were also affected by the addition of certain effectors such as skatole and alpha-methyl-DL-tryptophan, which facilitate the binding of L-tryptophan to the catalytic site of intestinal and Pseudomonas enzymes, respectively. However, the changes were of different types from those by the saturating amount of L-tryptophan. Possible mechanisms for these phenomena are discussed in relation to the structure of the heme-CO complex in these heme-containing dioxygenases.